The left atrium (LA) has an important role in modulating left ventricular (LV) filling, contributing up to a third of cardiac output.[@B1] The LA has additionally been identified as an important biomarker of cardiovascular disease and adverse cardiovascular outcomes.[@B2][@B3]

The LA contributes to cardiac hemodynamics by modulating LV filling through the interplay of atrial reservoir, conduit, and booster contractile function. LA function has been assessed from pressure-volume curves via invasive assessment.[@B4] The noninvasive assessment of LA anatomy and function has been performed predominantly by echocardiographic volumetric and Doppler analyses[@B5][@B6] as well as other modalities.[@B7] Compared with assessment of atrial strain, volumetric measures of LA function may be limited by lower sensitivity in early disease states.[@B8] LA speckle tracking echocardiography (STE) is a newer echocardiographic technique for strain and strain rate analyses that tracks 'speckles' or natural acoustic markers in the two-dimensional (2D) ultrasound image. The geometric shift of each speckle position is traced throughout the cardiac cycle.[@B6][@B9] Recently, STE has been described for assessment of regional and global LA function.[@B10]

By the STE, early detection of subclinical LA dysfunction plays a crucial role in the evaluation of many cardiac diseases. Atrial strain has now been evaluated in multiple conditions, including hypertension, diabetes, heart failure, ischemic and valvular heart disease, and atrial fibrillation,[@B11][@B12][@B13][@B14][@B15][@B16] including the facilitation of stroke risk calculation and assessment of prognostic implications.[@B17]

Factors affecting LA strain have been reported in several studies.

First, some studies have shown a small yet significant relationship between age and LA strain and strain rate.[@B18] Among the published studies, Morris et al.[@B8] showed the difference in reservoir function persisted, but there was no difference in contractile function.

Second, previous study results demonstrated that with increasing body surface area, there were significant decreases in reservoir strain and contractile strain.[@B19]

Third, LA strain has been shown to correlate with the degree of diastolic dysfunction. Morris et al.[@B8] demonstrated that LA function derived both volumetrically and by 2D STE strain, was inversely related to LV filling pressure (mitral E/E\' ratio) and to the degree of LV diastolic dysfunction.

Forth, LA strain values have been shown to vary between vendors. Therefore, measuring LA strain across the different vendors is not recommended.[@B20]

Fifth, although LA wall has a three-dimensional (3D) architecture and a complex motion during the cardiac cycle, echocardiographic speckles move out from the 2D plane during their tracking leading to difficulties in the detection of the real myocardial motion during 2D STE. Therefore, the angle-independent 3D STE solves these limitations due to its capability for quantitative assessment of LA volumes and strains in 3D space at the same time from the same 3D acquired datasets respecting LA phasic function.[@B21]

As above, factors affecting LA strain are various.

Despite the limitations above, more recently, using 2D and 3D strain imaging, early detection of subclinical LA dysfunction plays a crucial role in the evaluation of many cardiac diseases. The widespread clinical adoption of this approach will require thedefinition of normal reference ranges.

Therefore, recently normal reference ranges for LA reservoir strain, contractile strain, and conduit strain have been demonstrated by meta-analysis[@B19] and have been continuously studied.

Among the published studies, the upper reference values for LA volume were higher for Europeans than East Asians, although the difference was less pronounced among women.[@B22] So, these results pertain only to specific demographics and thus their generalizability to other populations is limited.

Therefore, studies of normal reference ranges for LA strain by 2D STE[@B23] and 3D STE are necessary and important in South Korea.
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